Magnolol and honokiol enhance HL-60 human leukemia cell differentiation induced by 1,25-dihydroxyvitamin D3 and retinoic acid.
Magnolol (MG) and honokiol (HK), two lignans showing anti-inflammatory and anti-oxidant properties and abundantly available in the medicinal plants Magnolia officinalis and M. obovata, were found to enhance HL-60 cell differentiation initiated by low doses of 1,25-dihydroxyvitamin D3 (VD3) and all-trans-retinoic acid (ATRA). Cells expressing membrane differentiation markers CD11b and CD14 were increased from 4% in non-treated control to 8-16% after being treated with 10-30 microM MG or HK. When added to 1 nM VD3, MG or HK increased markers expressing cells from approximately 30% to 50-80%. When either MG or HK was added to 20 nM ATRA, only CD11b, but not CD14, expressing cells were increased from 9% to 24-70%. Under the same conditions, adding MG or HK to VD3 or ATRA treatment further enlarged the G0/G1 cell population and increased the expression of p27(Kip1), a cyclin-dependent kinase inhibitor. Pharmacological studies using PD098059 (a MEK inhibitor), SB203580 (a p38 MAPK inhibitor) and SP600125 (a JNK inhibitor) suggested that the MEK pathway was important for VD3 and ATRA-induced differentiation and also its enhancement by MG or HK, the p38 MAPK pathway had a inhibitory effect and the JNK pathway had little influence. It is evident that MG and HK are potential differentiation enhancing agents which may allow the use of low doses of VD3 and ATRA in the treatment for acute promyelocytic leukemia.